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VERTICILLIUM DISEASE OF CULTIVATED MUSHROOMS
H. C. Burnett

Mushrooms have been cultivated in the United States since the latter part of the 19th
century (8). Mushroom culture began in France after the year 1600 as an outgrowth of
melon production on piles of manure (1). The commercial mushroom is Agaricus bisporus
(Lange) Moeller and Schaeff. Mushrooms differ from green plants in that mushrooms cannot
manufacture their own carbohydrates. For this reason, they are grown in organic compost
which contains carbohydrates (8).

The Verticillium disease of cultivated mushrooms is caused by the fungus, Verticillium
fungicola (Preuss) Hassebrauk (2). It is commonly known throughout the mushroom industry
as Verticillium malthousei Ware (4, 6, 8, 9, 11). Verticillium disease is also known as
brown spot (3, 4) or dry bubble disease (2, 5, 7, 10). Verticillium brown spot can cause
serious losses to mushroom beds if they are attacked early after casing. (Casing is a layer
of moisture-retentive material which covers the spawned compost.) The Verticillium disease
is regarded as the most widespread and destructive of the diseases of mushrooms, and the
pathogen, once it is established, can spread rapidly throughout a bed (1).

SYMPTOMS. This fungus causes light brown, superficial, irregular spots on the cap
(pileus) of the mushrooms. These later enlarge and may coalesce into dark brown blotches
(fig. 1). With severe attacks, the mushrooms become distorted with abnormal swelling of the
stalk (stipe). The tissues eventually dry out and become leathery.

Another fungus disease of mushrooms is caused by Verticillium psalliotae Treschow.
The symptoms of this disease are very similar to those caused by Verticillium fungicola.
Both fungi may cause brown spotting of the cap, often with distorted growth and subsequent
shriveling of the mushrooms that result in large losses to the growers (3).

Fig. 1. Brown spot,caused by Verticillium fungi-
cola (Preuss) Hassebrauk (V. malthousei Ware), on
commercial mushroom, Agaricus bisporus.

Contribution No. 487, Bureau of Plant Pathology, P. 0. Box 1269, Gainesville, FL 32602.



CONTROL. Control of brown spot is best achieved by sanitation to prevent the spread of

inoculum and the contamination of casing materials. Disinfest the beds by heating to 55 C
for 4 hours, or 1 hour at 60 C. Rogue or isolate mushrooms showing early symptoms. Zineb,
benomyl, or maneb are the standard fungicides used for controlling this disease (6).
Increased tolerance of this fungus to benomyl has been reported by Lambert and Wuest (7).
Recently, de Trogoff and Ricard (4) reported spraying the casing soil with the fungus
Trichoderma viride sensu Bisby and obtaining effective control of Verticillium fungicola
(V. malthousei).

10.

11.

LITERATURE CITED.

BAKER, K. F., and R. J. COOK. 1974. Biological control of plant pathogens. W. H.
Freeman and Co., San Francisco. 433p.

BRADY, B. L. K. , and I. A. S. GIBSON. 1976. Verticillium fungicola (Preuss)
Hassebrauk. CMI descriptions of pathogenic fungi and bacteria. No. 498. Commonw.
Mycol. Inst. Kew, England. 2p.

, and J. M. WALKER. 1976. Verticillium psalliotae Treschow. CMI
descriptions of pathogenic fungi and bacteria. No. 497. Commonw. Mycol. Inst. Kew,
England. 2p.

DE TROGOFF, H. , and J. L. RICARD. 1976. Biological control of Verticillium
malthousei by Trichoderma viride spray on casing soil in commercial mushroom
production. Plant Dis. Reptr. 60:677-680.

GENDERS, R. 1971. Mushroom growing for everyone. Faber and Faber Ltd., London. 216p.

HOLMES, J. , H. COLE, JR., and P. J. WUEST. 1971. Control of the Verticillium
disease of the cultivated mushroom, Agaricus bisporus with benomyl spray applications
to cased trays. Plant Dis. Reptr. 55:684-687.

LAMBERT, D. H. , and P. J. WUEST. 1975. Increased sensitivity to =zineb for
Verticillium malthousei strains tolerant to benomyl. Phytopathology 65:637-638.

LAMBERT, E. B. 1955. Mushroom growing in the United States. USDA Farmers Bull. No.
1875. 12p.

SNELL, M., and J. T. FLETCHER. 1971. Benomyl and thiabendazole for the control of
mushroom diseases. Plant Dis. Reptr. 55:120-121.

WARE, W. M. 1933. A disease of cultivated mushrooms caused by Verticillium
malthousei sp. nov. Ann. Bot. 47:763-785.

WUEST, P. J., and H. COLE, JR. 1970. Effect of three fungicides on vegetative
growth of Verticillium malthousei and Agaricus bisporus isolates. Phytopathology
60: 1320. (Abst.)




